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An improved technique for the preparation of fish sausa~e over the conventional 
method (90°Cfor 1 h) has been evolved by processing ata temperature of 115.6°C (4.5kg) 
for 20 min. The overall quality char.acteristics of fish sausage, particularly its colour, 
texture and appearance remained unchanged and the product was in good condition up 
to 9 days at ambient temperature in contrast to the shelf life of 3 days by conventional 
method. The design of the equipment used for the processing of fish sausage and the 
method of operation are described. The keeping quality of the product from organole-
ptic stand point vvas also studied. 
Fish sausage is one of the nutritious, whole-
some, palatable, flavoursome, low priced and 
popular product prepared from :fish in Japan, 
where it is produced on a commercial scale to 
meet the increasing consumer demand. It 
has been estimated that about one million 
metric tons of :fish sausage and Kamaboko 
products are produced annually in Japan 
for internal consumption (Tanikawa, 1971; 
Okada, 1973). 
Conventionally, :fish sausage is prepared 
by mincing and grinding fish meat (70%) 
with other ingredients such as starch (9% ), 
sugar (1.5%), salt (2.5%), vegetable 
fat (5%), spices (1%), preservatives (1.1%), 
colouring substances (0.13%), and stuffing 
the paste into casings and .processing it at 
90°C for 1 h. Fish sausage prepared by 
this method cannot be stored for a long time 
at ambient temperature (Krishnaswamy & 
Patel, 1972). Moreover, the use of strong 
preservatives like furylfuramide in :fish paste 
products is believed to be banned in Japan 
since 1975. Hence it becomes imperative 
to adopt high temperature short time (HTST) 
processing technique to prepare an accep-
table product and preserve it at ambient 
temperature under tropical conditions. 
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Materials and Methods 
Fresh pink perch (Nemipterus japonicus) 
was used as the raw material for the prepara-
tion of fish sausage. The .other ingredients 
such as starch, sugar, salt, spices, mono-
sodium glutamate (MSG), polyphosphate, 
synthetic colour solution were added accor-
ding to the usual recipe. The 'Krehelon' 
casing (Polyvinylidene chloride material) 
was used as the packaging material since it 
can withstand a high temperature of 290°F 
(142.5°C). Fish sausage was prepared (up 
to sealing) according to the method described 
by Okada (1961) and Tanikawa (1963). 
The processing assembly consists of two 
autoclaves, A and B of different sizes (Fig. 1). 
Steam is generated in autoclave A (steam 
generator) and passed on th11ough steel pipes 
to autoclave B (processing chamber). A 
valve is provided on the pipe line to control 
the inflow of steam to autoclave B. The 
sealed sausages were arranged in wire bas-
kets to ensure uniform distribution of steam 
and penetration of heat to -all the pieces and 
loaded in autoclave B and closed. Then 
steam from the steam generator was let into 
processing chamber and the product was 
heat processed in steam at the following 
different temperatures and times namely, 
121°C (6.8 kg) for 20 min, 121°C for 4 min, 
ll0°C (2.7 kg) for 20 min and 115.6°C 
(4.5 kg) for 20 min. After completion of 
the process, steam supply from autoclave 
A was cut off, cold tap water was let into the 
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processing chamber from the bottom through 
another pipe line and the product cooled for 
about 5 min under the same pressure. The 
inflow of water was controlled by the valves 
provided in the pipe line. After cooling, 
the products were taken out, wiped and 
stored at ambient temperature (28 ± 2°C). 
The shelfiife of the fish sausage was assessed 
by studying the overall appearance and con-
dition of the products. 
different processing conditions are presen-
ted in Table 1. 
The significant fading of colour observed 
when the product was processed at 121°C, 
might be due to the effect of heat on the 
colour pigments (synthetic) added to fish 
sausage. Soukup (1977) supports this view 
by stating that in many food systems, the 
use of synthetic colours are limited by 
their tolerance to heat, light and other 
factors. Bursting of sausages and wrinkle 
formation were also noticed in a few 
cases which might be due to the differ-
ences in pressure that prevailed during 
Results and Discussion 
The results of the organoleptic evaluation 
carried out for fish sausage prepared under 
Table 1. Organoleptic evaluation of fish sausage prepared under different processing conditions 
Organ oleptic 
characteristics 
Change :in 
colour 
Texmre 
Effect of 
cooking 
Taste 
Condicion 
of synthetic 
casing 
Shelf life 
of the 
product 
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121°C for 
20 min 
Significant 
fading of 
colour 
Very poor 
and very 
soft 
Over-
cooking 
Poor 
Bursting 
and wrinkle 
formation 
during 
pressure 
cooling 
Overall 
quality of 
the product 
very bad 
and hence 
discarded 
121°C for 
4 min 
Significant 
fading of 
colour 
Poor and 
soft 
Insufficient 
cooking 
Unacceptable 
Bursting 
but no 
wrinkle 
formation 
during 
cooling 
Overall 
quality of 
the product 
bad and 
hence 
discarded 
110°c for 
20 min 
No 
discoloura"' 
tion 
Slightly 
soft 
Insufficient 
cooking 
Slightly 
raw taste 
No bursting 
and no 
wrinkle 
formation 
during 
cooling 
The quality 
of the 
product 
was not 
good due to 
insufficient 
cooking 
and .hence 
discarded 
115.6°C for 
20 min 
No 
discoloma-
tion 
Good texture 
Product well 
cooked 
Very good 
No bursting 
and no 
wrinkle 
formation 
during 
pressure cooling 
Overall quality of 
the product 
good and it 
was jn 
acceptable 
condition up to 
9 days at room 
tern perature. 
On the 10th 
day :it spoiled 
and hence 
discarded 
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cooling. The poor texture observed might be 
attributed to overcooking or undercooking. 
Improper cooking noticed in the product 
when processed at 1 l0°C for 20 min may be 
due to the insufficient time for cooking the 
product. 
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Fig. L The processing assembly 
Since the sausage processed at H5.6°C 
( 4. 5 kg) for 20 min was found to possess all 
the desired organoleptic characteiistics, this 
thermal process was selected for the proces-
sing of fish sausage. 
Fish sausage prepared by the high tem-
perature prnce&sing technique remained in 
good condition up to 9 days at ambient tem-
perature. But when prepared by the con-
ventional method (without preservative) the 
product could be stored only for 3 days at 
ambient temperature (Chandrasekhar & 
Mohite, 1978). Hence it can be inferred 
that the increased shelf-life of fish sausage 
might be due to the destruction or. inactiva-
tion of the spoilage causing bacteria of fish 
sausage at such a high temperature. There-
fore, it is suggested that high temperature 
processing of fish sausage could be adopted 
in tropies to increase the shel:flife of the 
product without the addition of any prese-
rvative. 
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